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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless othenA^ise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to In this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 , 4-8 as originally filed 

2 3 received on 20.09.2005 with letter of 20.09.2005 



Claims, Numbers 

1 »1 5 received on 20.09.2005 with letter of 20.09.2005 

Drawings, Sheets 

i/g, 2/2 as originally filed 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets^igs 
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□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 
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- applicability; citations and explanations supporting sucii statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-15 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-15 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-15 




No: 


Claims 
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1 . The following document is referred to in this connnnunication: 
D1 : WO-A-03/072925 

2. Document D1 , which is considered to represent the most relevant state of the art, 
discloses (the references in parentiiesis applying to this docunnent): 

An apparatus for conditioning air and fuel supplied to a combustor, conriprising: 
means (fig, 1 ) for electrostatically charging air supplied to a combustor, at a first 
polarity, ttie means extending into a first duct (2) through which in use air flows to the 
combustor; 

and means (fig.2) for electrostatically charging fuel supplied to such combustor, at 
opposite polarity to said first polarity, the means extending into a second duct (9) 
through which in use fuel flows to the combustor. 
(see page 2, line 21- page 3, line 16; figures 1,2) 

From this the subject matter of the independent claim 1 differs in that: 

the apparatus according to the invention also contains means for preheating the fuel and 
an earted electrode within one of the ducts. 

The subject-matter of the device claim 1 and the corresponding method claim 14 is 
therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as how to improve 
the combustibility of the air fuel mixture. 

The solution to this problem i.e. the means for preheating the fuel in combination with 
the earted electrode within one of the ducts of the present application is considered as 
involving an inventive step, because such a configuration is not known from, nor 
rendered obvious by the available prior art. 

The subject-matter of the device claim 1 and the corresponding method claim 14 is 
therefore also inventive (Article 33(3) PCT). 

3. Claims 2-1 1 are dependent on claim 1 and claim 15 is dependent on claim 14 and as 
such also meet the requirements of the PCT with respect to novelty and inventive step. 
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In one aspect the invention accordingly resides in apparatus 
for conditioning air and fuel supplied to a cotribustor, 
comprising: 

5 means for electrostatically charging air supplied to a 

combUBtor, at a first polarity, the means extending into a 
first duct through which, in use, air flows to the cotnbustor? 

means fox- electrostatically charging fuel supplied to such 
10 combustor, at opposite polarity to said first polarity, the 
means extending into a second duct through which, in use, 
fuel flows to the combustor; and 

means for preheating such fuel; 

15 

wherein the apparatus further comprises an earthed electrode 
within a duct selected from the first duct and the second 
duct - 

2 0 Preferably the apparatus is adapted to charge air at negative 

polarity and to charge fuel at positive polarity. 

The charging means may in each case comprise one or more 
pointed electrodes adapted to t)e connected to electric power 
25 supply means and eaotending into the first duct and/or the 
second duct. 

The earthed electrode within the first dilict and/or second 
duct may be provided upstream of the pointed electrode (b) in 

3 0 the sense of the flow of air or fuel through the duct. 

The fuel may be preheated by heat exchange with fluid heated 
by the combustor. Additionally, or alternatively r the fuel 
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may be preheated by electrically powered! means. Wiien both are 
provided, the apparatus may further comprise control means 
adapted to operate the electrically powered heating means 
when the fluid heat exchange means are ineffective to preheat 
5 the fuel to a specified temperature (for' example, when the 
combust or has not yet reached its normal • working 
temperature) . 

The invention also resides in a combustor equipped with air 
10 and fuel conditioning apparatus as defined above. 

The invention also resides in a method of conditioning air 
and fuel supplied to a combustor, comprising the steps of-. 

15 electrostatically charging such air at a- first polarity 

within a first duct through which, in use, air flows to the 
combustor; 

electrostatically charging such fuel at opposite polarity to 
20 said first polarity within a second duct' through which, in 
use, fuel flows to the combustor; and 

preheating such fuel;* 

25 characterised by providing an earthed electrode within a duct 
selected from the first duct and the second duct. 

These and other features of the present invention will now be 
more particularly described, by way of example * with 
30 reference to the accompanying schematic drawings in whichi 
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ClAIMS 

1. Apparatus for conditioning air and fuel aupplied to a 
conibustor, comprising: 

jj^g^jis (5) electrostatically chargring- air supplied to a 

combustor, at a first polarity, the means extending into a 
first duct (2, 3, 4) through which, in use, air flows to the 
combustor; 

means C12) for electrostatically charging fuel supplied to 
such combustor, at opposite polarity to said first polarity, 
the means extending into a second duct (9, 10, 11) through 
which, in use, fuel flows to the combustor; and 

means (15, 19; 20) for preheating such ftiel; 



characterised by fxirther comprising an earthed electrode (7; 
14) within a duct selected from the first duct and the second 
20 duct. 

2. Apparatus according to claim 1, characterised by being 
adapted to charge air at negative polarity and to charge fuel 
at positive polarity- 

25 

3. Apparatus according to claim 1 or claim 2, characterised 
in that said means for electrostatically charging air 
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compxises one or moice pointed electrodes- (5) adapted to be 
connected to electronic power supply meaias and extending into 
the first duct (2, 3, 4) • 

5 4. Apparatus according to claim 3^ characterised in that 
the earthed electrode (7) within the first duct (2, 3, 4) is 
upstream of said pointed electrode (s) (5) in the sense of 
flow of air throxigh the first d\ict - 

10 5. Apparatus according to any preceding clainir 

characterised in that said means for electrostatically 
charging fuel comprises one or more pointed electrodes (12) 
adapted to be connected to electric power supply means and 
extending into the second duct {9, 10, 11). 

15 

6, Apparatus according to claim 5^ characterised in that 
the earthed, electrode (14) within the second duct (9, 10^ 
11) is upstream of said pointed electrode (s) (12) in the 
sense of flow of fuel through such duct. 

20 

7 . Apparatus according to any preceding claim^ 
characterised in that said preheating means (15 r 19; 20) are 
located upstream of said means (12) for electrostatically 
charging fuel in the sense of flow of fuel to the combustor* 
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8. Apparatus according to any preceding claim, 
characterised in ttiat said preheating means cotnprise means 
(15, 19) for preheating such fuel by heat exchange with fluid 
heated by the combustor. 

9. Apparatus according to any preceding claim characterised 
in that said pareheafcing means comprise electrically powered 
heating means (2 0) » 

10 - Apparatus according to claim 9 , characterised in that 
said electrically powered heating means comprise an element . 
(20) disposed within the duct (9, 10,. 11) through which, in 
use, fuel flows to the combustor which seirves also as said 
earthed electrode (14) . 



IX. Apparatus according to claim 8, 9 or 10, characterised 
by further comprising control means (21, 22) adapted to 
operate said electrically powered heating means (2 0) when 
said fluid heat exchange means (15, 19) are ineffective to 
2 0 preheat such fuel to a. specified temperature - 

12 - A combustor characterised by being equipped with 
apparatus according to any preceding claim for conditioning 
aii: and fuel supplied to the same- 

25 
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13. A combustor according to claim 12, characterised by 
being an internal coinbiiBtion engine. 

14. A method of conditioning air and fuel supplied to a 
5 combust or, comprising the steps of: 

electrostatically charging such air at a first polarity 
within a first duct (2, 3, 4) through which, in use, air 
flows to the conibustor; 

10 

electrostatically charging such fuel at opposite polarity to 
said first polarity within a second duct {9, 10, 11) through 
which, in use, fuel flows to the conibustor; and 

15 preheating such fuel; 

characterised by providing an eaxthed electrode (7; ,14) 
within a duct selected from the first duct and the second 
duct . 

20 

15. A method according to claim 14, chaaracterised by being 
performed by means of apparatus according to any one of 
claims 2 to 12 - 
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